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Molecular Forces search seventh 


The force between atoms is illustrated schematically in the Figure, where the force F between 
two atoms is plotted as a function of the distance r between them. There are different cases: in 
the water molecule, for example, the negative charges sit more on the oxygen, and the mean 
positions of the negative charges and of the positive charges are not at the same point; 
consequently, another molecule nearby feels a relatively large force, which is called a dipole- 
dipole force. However, for many systems the charges are very much better balanced, in 
particular for oxygen gas, which is perfectly symmetrical. In this case, although the minus 
charges and the plus charges are dispersed over the molecule, the distribution is such that the 
center of the minus charges and the center of the plus charges coincide. A molecule where the 
centers do not coincide is called a polar molecule, and charge times the separation between 
centers is called the dipole moment. A nonpolar molecule is one in which the centers of the 
charges coincide. For all nonpolar molecules, in which all the electrical forces are neutralized, it 
nevertheless turns out that the force at very large distances IS an attraction and varies inversely 
as the seventh power of the distance, or F = k/r*7, where k is a constant that depends on the 
molecules. 


Since the molecular forces attract at large distances and repel at short diistances, as shown in 
Figure, we can make up solids in which all the atoms are held together by their attractions and 
held apart by the repulsion that sets in when they are too close together. 


